The effects of brefeldin-A on the high mannose oligosaccharides of mouse thyrotropin, free alpha-subunits, and total glycoproteins.
We have studied the effects of Brefeldin-A (BFA) on the processing of high mannose (Man) oligosaccharides of TSH. BFA is a drug that inhibits the intracellular translocation of newly synthesized glycoproteins and causes dilatation of the rough endoplasmic reticulum (RER) as well as mild swelling of the Golgi apparatus. Mouse pituitary thyrotropic tumor tissue was incubated with [3H]Man for a 2-h pulse, with and without a 3-h chase; BFA (5 micrograms/ml) was included during selected pulse and selected chase incubations. TSH and free alpha-subunits were obtained from detergent lysates of tissue by immunoprecipitation using specific antisera. Total glycoproteins were obtained by trichloroacetic acid precipitation. Endoglycosidase-H-released [3H]oligosaccharides were analyzed by paper chromatography. BFA inhibited carbohydrate processing of TSH, free alpha-subunits, and total glycoproteins, resulting in the accumulation of Man8GlcNAc2, Man7GlcNAc2, Man6GlcNAc2, and Man5GlcNAc2, especially during the chase period. Subcellular fractions enriched in RER, heavy (proximal) Golgi, and light (distal) Golgi were prepared by centrifugation in discontinuous sucrose gradients. [3H]Man-labeled oligosaccharides of TSH and total glycoproteins in the subcellular fractions were analyzed. In contrast to oligosaccharides with eight or nine Man residues found in control incubations, BFA caused the accumulation of oligosaccharides containing five to eight Man residues. These BFA-induced oligosaccharide alterations began in the RER and proximal Golgi with the 2-h pulse and extended into the distal Golgi during the chase incubations. Thus, BFA blocks the normal intracellular transport and processing of TSH, free alpha-subunits, and total glycoproteins within thyrotrophs, causing species with smaller than normal high Man oligosaccharides to appear in subcellular compartments as early as the RER. The translocation block between RER and Golgi produced by BFA may prevent the processing of Man8GlcNAc2 to Man5GlcNAc2 by Golgi (alpha,1-2)mannosidase I, yet the species retained within the RER may be subject to ongoing processing by endoplasmic reticulum (alpha,1-2)mannosidase, resulting in the accumulation of Man5-8GlcNAc2 within the RER.